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Establishment of gastric carcinoma cell clone with MMP-9 
gene silence based on RNA interference 
     
ABSTRACT 
The major characteristics of malignant tumour cells are invasion 
and metastasis, of which proteolytic degradation of the extracellular 
matrix (ECM), including basement membrane by matrixmetall 
-oproteinases (MMPs) is one of the essential events. As a kind of MMPs, 
matrixmetalloproteinase-9 (MMP-9) can specifically degradate ECM 
and basement membrane, which would facilitate the invasion, metastasis 
and interstitial angiogenesis. MMP-9 is expressed predominantly by 
tumour cells in various cancers. Immunohistochemical studies and 
clinicopathological data have shown that the expression of MMP-9 can 
often correlate with tumor differentiation degree, classification, pTNM 
stage, invasion，metastasis and prognosis in gastric carcinoma. But it is 
not certain what will happen, when MMP-9 gene is inhibitted with RNA 
interference (RNAi). 
Over the last years, RNAi has been recognized as a major 
mechanism of post-transcriptional gene silence in the nematode 
Caenorhabditis elegans and the fruit fly Drosophila, as well as in plants, 
animal and virus. This phenomenon is based on double-stranded RNA 
(dsRNA) that triggers the silence of gene expression in a 
















while has become a routine tool for transient knockdown of gene 
expression in a wide range of organisms. 
In this experiment, The expression of MMP-9 protein was studyed 
in 46 fresh specimens and regional lymph nodes of gastric carcinoma, 
then a modal with MMP-9 gene silence was constructed based on RNAi 
technique in poorly differentiated gastric carcinoma cell line BGC823. In 
the process of construction, a stable RNAi system with liposome 
transfection was cloned. Then, immunofluorescence technique, gelatin 
zymography and Western blot were applied to detect the expression of 
MMP-9 in BGC823. Finally, gastric carcinoma cell clones was applied to 
establish a model of gastric carcinoma invasion in vitro (Boyden chamber) 
and a model of gastric carcinoma via orthotopic implantation in nude 
mice. The changes of invasion and metastasis ability were analysed by 
successful RNAi of MMP-9 gene in gastric carcinoma cells. 
The results showed that the expression of MMP-9 protein in the 
gastric carcinoma was found both in normal foveolar epithelial cells and 
gastric carcinoma cells, but was enhanced on gastric carcinomna. 
Nevertheless markedly strong staining was found at the front edge of 
some invasive carcinoma. Its expression in primary gastric carcinoma 
corresponds well to that in lymph node metastasis. In addition, its 
expression in gastric carcinoma with lymph node metastasis was 
markedly stronger than that without metastasis. The model of MMP-9 
















successfully by RNAi technique. MMP-9 has been significantly 
down-regular in mRNA and protein expression level, and the invasion 
and metastasis ability were significantly declined in gastric carcinoma 
cells BGC823 for Boyden chamber and nude mice models respectivily by 
RNAi technique. The results showed  that there is a close relationship 
between the invasion and metastasis ability and MMP-9 in gastric 
carcinoma cell, and might provide evidences for early diagnosis, judging 
the prognosis, and gene therapy in gastric carcinoma. 
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Amp(ampicilin)   氨苄青霉素 
bp(basepair)   碱基对 
BM (Basement membrane)    基底膜 
BSA(bovineserum albumin)   牛血清白蛋白 
cDNA(complementary DNA)   互补DNA 
DMSO(dimethylsulfoxide)   二甲基亚砜 
ECM(extracellular matrix)   细胞外基质 
EDTA(ethylenediamine tetraacetic acid)   乙二胺四乙酸 
ELISA(enzyme-linked immunosorbent assay)   酶联免疫吸附实验 
FN(fibronectin)   纤粘连蛋白 
FBS(fetal bovine serum)   胎牛血清 
FCM(flow cytometry)   流式细胞仪 
HRP(horseradish peroxidase)   辣根过氧化物酶 
IS (Inter stitialmatrix)   细胞间基质 
IHC(immunohistochemistry)   免疫组织化学 
kD(kilo-dalton)   千道尔顿 
MMPs(matrixmetalloproteinases)   基质金属蛋白酶 
OD(opticaldensity)   光密度 
PBS(phosphate buffered saline)   磷酸盐缓冲液 
PAGE(polyacrylamide gel electrophoresis)   聚丙烯酞胺凝胶电泳 
PTGS (posttranscriptional gene silencing)    基因转录后沉默 
rpm(rotation per minute)   每分钟转数 
RISC (RNA induced silencing complex )    RNA 诱导沉默复合物 
RDRP (RNA dependent RNA polymerase)    RNA 依赖的 RNA 聚合酶 
RNAi (RNA interference)    RNA 干扰作用 
siRNA (small interfering RNA )   小干扰 RNA 
SDS(sodium dodecyl sulfate)   十二烷基磺酸钠 






















由细胞间基质(inter stitialmatrix,IS)和 BM 组成的细胞外基质 (extracelluar 









基质金属蛋白酶2(MMP-2)是 MMPs 家族的重要成员，它们能够特异性降解 BM
主要成分—Ⅳ型胶原，在肿瘤浸润、转移过程中起重要作用，其活性可被内源
性组织金属蛋白酶抑制剂(tissue inhibitor of metalloproteinases,TIMPs)所抑制[3]。 
    自 1962 年 Gross J 等发现特异性胶原降解酶（胶原酶）以来，人们又发现
了许多降解 ECM 不同成分的酶[4]，已知的有 6种酶，即脯肽酶、丝氨酸蛋白酶、
半胱氨酸蛋白酶、天冬氨酸蛋白酶、糖苷酶及 MMPs。它们降解基质成份具有
不同程度的特异性。其中，由结缔组织及肿瘤细胞合成分泌的 MMPs 构成了
ECM 降解 重要的蛋白水解系统。 






















MMPs 的主要功能之一是降解基质，一种 MMPs 可以直接降解某一种或几
种 ECM，也可通过激活其它类型的 MMPs 而发挥作用，MMP-9 和 MMP-2（Ⅳ








图 1 MMPs 家族结构域示意图 
Fig1 Domain structure of MMP family 
Source: Birkedal Hansen H.Matrixmetalloproteinases. 
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